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1. Claims 1-19 have been examined. 

Acknowledgment of papers filed: oath, specification, drawings, and IDS, on 
November 14th, 2003. The papers filed have been placed on record. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 14, 15, 16, 17, 18, and 19 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Byrd (U.S. Publication No. 2002/1047044). 

4. Regarding claim 14, Byrd discloses a method for selectively enabling an error 
detection mechanism comprising the steps of: a) maintaining a control register that 
includes an error detection enable bit; b) setting the error detection enable bit to enable 
the error detection mechanism; and c) clearing the error detection enable bit to disable 
the error detection mechanism (paragraph 55 last 5 lines). 
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5. Regarding claim 1 5, Byrd discloses the method of claim 14 wherein the step of 
setting the error detection enable bit to enable the error detection mechanism includes 
one of a user-programmed firmware setting the error detection enable bit to enable the 
error detection mechanism; an operating system setting the error detection enable bit to 
enable the error detection mechanism; and an application setting the error detection 
enable bit to enable the error detection mechanism (paragraph 55 last 4 lines); 

Note that the "test software" is considered to be an application. 

And wherein the step of clearing the error detection enable bit to disable the error 
detection mechanism includes one of a user-programmed firmware clearing the error 
detection enable bit to enable the error detection mechanism; an operating system 
setting clearing the error detection enable bit to enable the error detection mechanism; 
and an application clearing the error detection enable bit to enable the error detection 
mechanism (paragraph 55 last 4 lines). 

6. Regarding claim 16, Byrd discloses the method of claim 14 wherein the error 
detection mechanism is enabled for a portion of critical code that includes a first 
instruction and a last instruction; wherein the step of setting the error detection enable 
bit to enable the error detection mechanism includes the step of setting the error 
detection enable bit to enable the error detection mechanism prior to the execution of 
the first instruction of the critical portion of code; and wherein clearing the error 
detection enable bit to disable the error detection mechanism includes clearing the error 
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detection enable bit to disable the error detection mechanism after the execution of the 
last instruction of the critical portion of code (paragraph 55 last 4 lines). 

Note that the term "critical code" is being used out of a typical context, as 
understood by one of ordinary skill in the art. Typically, "critical code" or "critical 
section" is used regarding the acquisition of locks in a program. Due to this unusual 
environment for the tenv, Examiner viewed the specification and found no reasonable 
definition available for the terni "critical code". So, for the purpose of this office action, 
critical code is considered to be, by definition, the code being executed while errors are 
enabled. So, the remaining limitations regarding critical code are both inherent by this 
definition and implied by the term in the last line of paragraph 55, "while testing the 
check bit generator", where said testing includes the critical code. 



Claim Rejections - 35 USC § 103 



7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 1-4 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chung (U.S. Patent No. 6,970,988) in view of Shoemaker (U.S. Publication No. 
2003/0135711). 

9. Regarding claims 1 ad 7, Chung discloses a processor that includes an 
execution) architecture for executing at least two instructions per cycle and at least two 
symmetric execution units (col 13 lines 30-33) comprising: a) instruction fetch unit for 
fetching n instructions (col 9 line 46); b) an instruction decoder for decoding the n 
instruction (col 9 line 47); wherein 2n instructions are processed per cycle (fig 14 and 
col 13 lines 37-38) c) duplication hardware for duplicating the n instructions into a first 
bundle and a second bundle (fig 14 and col 13 lines 33-38); wherein each bundle 
includes n instructions; d) a first execution unit for executing the first bundle of 
instructions in a first execution cycle (fig 14 reference 23-1); e) the second symmetric 
execution unit for executing the second bundle of instructions in the first execution cycle 
(fig 14 reference 23-2); f) comparison hardware for comparing the results of the first 
execution unit and the results of the second execution unit (fig 14 reference 58-12); and 
g) a commit unit for committing one of the results when the results are the same (col 13 
lines 40-41); and h) an exception unit for generating an exception (raising a fault) when 
the results are not the same (col 13 lines 41-42). 

Chung fails to distinguish whether or not the Invention is an in-order or out-of- 
order processor. 

Shoemaker discloses the use of an in-order processor (paragraph 21 line 2) 
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According to Shoemaker paragraph 21 lines 3-8, "the Pentium Pro, which is an 
out of order machine, uses about six and a half million transistors, requiring much more 
space than the in-order Pentium. Because of the additional transistors, the Pentium Pro 
also requires more power and generates more heat." These setbacks are a clear 
motivation to create an in-order machine. 

It would have been obvious at the time of the Invention for one of ordinary skill in 
the art to take the computing system of Chung and allow it to be executed with in-order 
capabilities, as in Shoemaker. 

1 0. Regarding claims 2 and 8, Chung/Shoemaker discloses the processor of claim 1 
wherein the first execution unit issues the first bundle of instructions to the first 
execution unit; and wherein the second symmetric execution unit issues the second 
bundle of instructions to the second execution unit in the first execution cycle (fig 14 
references 29-0, 29-12, 23-1 and 23-2). 

Note the airos showing the transfer of data from DMB 0 and DMB 12 to the 
execution units 23-1 and 23-2 simultaneously (or, rather, during the same execution 
cycle). 

1 1 . Regarding claims 3 and 9, Chung/Shoemaker discloses the processor of claim 2 
wherein the first execution unit is one of floating point unit, an integer unit, a arithmetic 
logic unit (ALU) (col 13 lines 29-30), 

Note that the instruction being executed is an arithmetic instruction. 
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A multimedia unit, and a branch unit; and wlierein the second execution unit is 
symmetric with respect to the first execution unit and includes one of floating point unit, 
an integer unit, a arithmetic logic unit (ALU) (col 13 lines 31-33), a multimedia unit, and 
a branch unit. 

12. Regarding claims 4 and 1 0, Chung/Shoemaker discloses the processor of claim 

1 wherein duplication hardware is provided for performing the instruction duplication and 
comparison hardware is provided for performing the comparison (fig 14 references 58- 
12 and 58-34), 

Note in figure 14 the arrow from DMBO and DI\^B12 splitting before entering 
execution units 23-1 and 23-2. This suggests the use of duplication hardware. 

The method further comprising the step of: setting a bit in a control register; 
wherein the bit enables the duplication hardware and comparison hardware (col 13 lines 
29-30). 

Note the use of the temn "redundancy mode". The term "mode" (in addition to 
other arithmetic examples in the reference) suggests that redundancy does not always 
occur. In order for this mode to be sometimes activated and sometimes not, there must 
be at least one bit that helps make this detennination. The location of this bit is 
considered to be a "control register". 

13. Claims 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chung/Shoemaker in view of Byrd (U.S. Publication No. 2002/0157044). 
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14. Regarding claim 5, Chung discloses the processor of claim 4. 

Chung fails to disclose the particular mechanism that toggles the redundancy 
mode (in other words, setting the bit associated to redundancy mode). 

Byrd discloses an error detection bit (paragraph 55 last 3 lines) using an 
application/software (paragraph 55 4'^^ to last line). 

It is expected that one of ordinary skill in the art would appreciate the motivation 
for allowing a computer software application set and clear a bit that toggles an error 
detection mechanism. Applicant asserts that ultimately, no one understands the 
particular application being run on a particular processor as well as the person 
programmer. It is only logical to allow the programmer to have the ability to directly 
toggle a error detection mode using software code in order to optimize the application 
itself. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the computing system of Chung and allow an application to toggle the 
redundancy (error detection) mode, as in Byrd. 

Claims 6 and 13 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chung/Shoemaker in view of Nishimoto (U.S. Patent No. 6,760,832). 

1 5. Regarding claim 6, Chung discloses the processor of claim 1 . 
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Chung fails to disclose a processor where n is equal to 3, suggesting that 6 
instructions (three unique instructions, doubled) are processed per clock cycle. Instead, 
Chung discloses a processor where n is equal to 2. 

Nishimoto discloses a technique of increasing the number of execution units (col 
1 lines 54-58) to at least three (fig 1 reference 120). 

In the environment of the primary reference, Chung discloses four execution 
units. Based on the motivation described in col 1 lines 54-58, Chung would be inclined 
to increase the number of execution units to six, meaning that n is equal to 3. The 
motivation stated in Chung is as follows, "In order to meet a growing demand for 
increasing operating speed, there has recently employed a method of increasing the 
number of arithmetic units to be simultaneously operated". 

It would have been obvious at the time of the invention to allow the computing 
system of Chung to increase the number of execution units to six, as disclosed by 
Nishimoto. 

16. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Byrd in view of Chung. 

17. Regarding claim 17, Byrd discloses an apparatus for executing instructions 
comprising: a) a control register that includes an error detection enable bit (paragraph 
55 last 3 lines); b) an error detection mechanism for detecting errors; and c) a 
mechanism for selectively enabling the error detection mechanism by setting the error 
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detection enable bit to enable the error detection mechanism and by clearing the error 
detection enable bit to disable the error detection mechanism (paragraph 55 last 4 
lines). 

Byrd fails to disclose if the error detection mode described is used for soft errors, 
as defined by Applicant to "cause an arbitrary node within the device to change state". 

Chung describes a redundancy error-checking mode used to detect soft errors 
(col 13 lines 29-33). 

Examiner asserts that the use of redundancy checking is becoming more 
common as processor components become smaller to avoid soft errors. It is clear why 
one of reasonable skill in the art would be motivated to utilize this mechanism. 
Furthermore, Byrd, who has the capability to toggle an error mode using an application, 
would be motivated to utilize this mechanism with the invention of Chung to give the 
programmer the ability to switch between a redundancy mode in the best interest of the 
application. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the system of Byrd and allow it to utilize the redundancy capabilities of 
Chung in such a way that the redundancy mode, as described by Chung, can be 
toggled using the mechanism of Byrd. 

18. Regarding claim 18, Byrd/Chung discloses the apparatus of claim 17 wherein the 
selective enabling mechanism is one of a user-programmed firmware, an operating 
system, and an application (paragraph 55 4th to last line). 
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19. Regarding claim 19, Byrd/Chung discloses the apparatus of claim 17 wherein the 
error detection mechanism is enabled for a portion of critical code that includes a first 
instruction and a last instruction; wherein the selective enabling mechanism sets the 
error detection enable bit to enable the error detection mechanism prior to the execution 
of the first instruction of the critical portion of code; and wherein the selective enabling 
mechanism clears the error detection enable bit to disable the error detection 
mechanism after the execution of the last instruction of the critical portion of code 
(paragraph 55 4th to last line-see claim 16). 

Conclusion 

20. The following is text cited from 37 CFR 1.11 (c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian P. Johnson whose telephone number is (571) 272- 
2678. The examiner can normally be reached on 8-4:30 M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




